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Abstract 
 
Creating and improving the partnerships in order to strengthen the cooperation between institutions and 
contribute towards a sustainable regional scientific collaboration is of major preoccupation for the Austrian Science and 
Balkan areas. Permanent work in maintaining a diversity of wheat plants and cultivars is a key to survival of plants, 
which are undergone to the new abiotic and biotic stress (climatic condition, pests and disease) demonstrates to be a 
suitable issue to ve approached in this aim. The partnership between four countries is developing (Austria, Kosovo, 
Bulgaria and Romania), in order to implement the colaboration. 
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1. Introduction 
 
Creating and improving the partnerships in 
order to strengthen the cooperation between 
institutions and contribute towards a sustainable 
regional scientific collaboration is of major 
preoccupation for the Austrian Science and 
Research Liaison Offices Ljubljana and Sofia. With 
this aim they initiated the founding scheme 
“Research Cooperation and Networking between 
Austria, Kosovo and South Eastern Europe”. 
An example of successful application is the 
project entitled emphasizing the Broadening the 
genetic basis of winter wheat germplasm of 
Kosovo, approved for financing in 2009.  
The partnership involves four countries: 
Austria,   Kosovo,   Bulgaria   and   Romania.   The  
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participant institutions are: University of Natural 
Resources and Applied Life Sciences, BOKU 
Vienna, Faculty of Agriculture in Prishtina, Institute 
of Genetics, Bulgarian  Academy  of   Sciences, and 
University of Agricultural Sciences and Veterinary 
Medicine Cluj – Napoca [4].  
 
2.Backgrounds 
 
Permanent work in maintaining a diversity of 
wheat plants and cultivars is a key to survival of 
plants, which are undergone to the new abiotic and 
biotic stress (climatic condition, pests and disease). 
Identifying and development of germplasm 
carrying specific traits and trait combinations 
improves the performance in range of specific 
wheat-growing conditions. Broadening of genetic 
basis of wheat germplasm, and making it evaluable 
for further selection is one of the most important 
factor for increasing genetic diversity and for 
producing of stable high-yielding and widely 
adapted advanced breeding lines.  Grain yield, 
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grain quality and resistance to the diseases are 
primary selection criteria for releasing of new 
wheat breeding lines. 
The initial point of breeding of wheat 
genotypes is the crossing between two homozygote 
parents. To extend the genetic variability is desired 
to cross the parents of possibly different gen pools 
which are far a way from each other. Through 
genetic recombination in the F2 generation follows 
the segregation of the progenies, which can be 
distinguished on their phenotype characters. From 
the F2 the breeder can start the selection of the best 
lines (progenies) which have a high quality and high 
yield. There are many testing methods for analysing 
of agronomic and quality traits of new breeding 
lines [1, 2, 3].  
 
3.Project pattern 
 
The main objectives and aims of this project 
are broadening of the genetic basis of winter wheat 
germplasm of Kosovo and further selection and 
testing of the best wheat breeding lines adapted to 
Kosovo growing conditions. This germplasm can be 
used as genetic potential for creating new wheat 
cultivars, which provide a high yield and high 
quality, in order to build up a Kosovo winter wheat 
breeding program in the future.  
In case of successful cultivar release it is 
expected that these lines can boost Kosovo wheat 
production in the nearest future, and that they can be 
a milestone on the way to Kosovo wheat self-
supply. Furthermore, establishing of national wheat 
breeding program with the aim to create wheat 
cultivars specifically adapted to the prevalent 
growing conditions, with higher yield potential, 
more efficient use of available natural resources, 
disease resistance, draught tolerance, and better 
response to agronomic inputs will contribute in the 
future in the development of the Kosovo’s 
agriculture in general. On the long run, the project 
shall contribute to a development of seed 
production, certification and cultivar testing and 
registration.  
 
4.Activities and Milestones 
 
1.Sowing, fertilization, cultivation, evaluation 
of tillering, phenotypic selection of best ears, 
harvesting, evaluation of agronomic traits (yield, 
1000 kernel weight, hectolitre kernel weight), and of 
quality traits (protein content, estimation of HMW 
subunits through SDS - Gelelectrophoresis, 
Promylograph traits, Extensograph traits, SDS 
sedimentations test and micro scale baking test).  
Taking forward the selection process for next cycle 
of the wheat lines generation (F7, F8) and 
broadening the genetic diversity through crossing of 
parent lines of a long genetic distance 
 
  2.Networking activities through exchange 
visits between involved partners:  
 organization of workshops and visits in Prishtina, 
Romania, Sofia and Vienna to share research 
experiences and results;   
 The creation of a network of researchers 
involved in the project (sharing of information and 
experiences on plant breeding activities and 
identifying innovative ideas for development of 
joint projects for participation in other research and 
technology development (RTD) projects. 
 
5.Project development 
 
Common wheat (Triticum aesitivum L.) is the 
most important food crop in the world and it is the 
only material suited for the production of leavened 
bread and associated products. Approximately 80 
000-100 000 ha are planted with winter wheat 
annually in Kosovo. Up to now there exist no 
domestic winter what breeding program. Hence, the 
Kosovo does not possess wheat cultivars 
specifically adapted to its conditions. The recent 
national list of winter wheat cultivars consist of the 
foreign cultivars. The national wheat production 
with averaged yields of 2500 - 3000 kg ha-1 does not 
guarantee Kosovan self-supply: wheat for human 
consumption has to be imported. The limiting factor 
for wheat production is drought at different growth 
stages and unstable winter conditions. The average 
rainfall of 600 - 700 mm is distributed mainly in 
early spring and late autumn. There is an utmost 
need to establish a national wheat breeding program 
with the aim to create wheat cultivars specifically 
adapted to the prevalent growing conditions, which 
would enable Kosovo to improve both wheat 
production and wheat quality. Moreover, including 
of the different international wheat genotypes, 
landraces and wild species in our breeding program 
will enlarge the genetic diversity of wheat, through 
which the plants may survive to the abiotic and 
biotic stress factors, which is an important 
component in ensuring the security of food supply.  
For this reason, in 2000 within the framework 
of a project supported by the “World Vision”, a set 
of 77 international wheat cultivars and breeding 
lines (multinational breeding lines from diverse 
SIMMYT co-operations with other institutions, e.g. 
American, Turkish, and ICARDA breeding 
programs) were tested by the project manager in the 
framework of the postgraduate thesis for their 
agronomic and quality traits. 49 genotypes were 
selected for further testing in the years 2001 and 
2002. Based on the three years results of agronomic 
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and quality parameters, best cultivars were selected 
and crossed with each other in order to create new 
wheat breeding lines, which promised a good 
genetic potential adapted to Kosovo condition. 
These new breeding lines and some additional new 
Austrian genotypes were tested in the years 2004, 
2005 and 2006 in 1 m2 plots for further selection. In 
2007 and 2008 the plot size was increased to 5-15 
m2 as a result of the availability of larger amount of 
seeds. Yearly, more then 2500 spikes were 
harvested by hand and threshed by small electrical 
thresher. Based on their characters the best spikes 
were selected for further growing until the lines 
achieved a high homozygote level. In the years 
2005-2006 and 2006-2007 the research work was 
supported by the Austrian Research Foundation 
(Österreichische Forschungsgemeinschaft, ÖFG). 
Parallel to the selection and testing of the 
breeding lines, alongside were also grown the most 
cultivated wheat cultivars in the last years in 
Kosovo: Renesanca, Tamara, Evropa, Martina, 
Lenta, Luna, Brutus, Justus and Pobeda. The results 
of last two years showed that the new breeding lines 
had the best value compared to the currently 
cultivated cultivars for the most estimated traits. In 
the current year the cultivars are in the F7 and some 
lines in F8 generation, in which the homozygote 
level is > 97%. This means that the selection in the 
next generation will follow on the whole plots of 15 
m2. Thus, the amount of the harvested seeds 
increases from generation to generation and 
consequently the size and location of testing plots 
increases from year to year. The parents of the 
breeding lines that are used in this study were well 
adapted to Kosovo condition, which is not 
surprising since their geographical origins are from 
Mexico, Turkey, Syria, USA (Texas and Kansas), 
Central Eastern Europe (Hungary, Romania and 
Bulgaria) and Eastern Austrian, which is 
characterised by hot dry summer and low rainfall, 
conditions similar to those in Kosovo. New cultivars 
with shorter straw expressed higher harvest index 
values, more consistent and higher yields since they 
were less susceptible to lodging. 
The ability to produce more kernels from the 
given total aboveground biomass is the second 
important factor. In the studies so far, the number of 
kernels per unit area had increased over time 
without alteration of the weight of the kernels. 
The negative relationship between 1000-
kernel weight and kernel number per m2 was 
therefore shifted and new cultivars were thus able to 
fill more kernels than older entire. Modern cultivars 
also use nitrogen more efficiently than their 
predecessors. The future challenge will be to obtain, 
in low input-systems, the same genetic gains as in 
high-input systems.  
In the research work is involved the genetic 
material of different international breeding programs 
from different international countries, which enlarge 
the genetic diversity. Genetic diversity in the crops 
is an important component in ensuring the security 
of our food supply. Significant improvements in the 
diversity base could be made by crossing different 
parent lines, by bringing landraces back into 
breeding programmes, or using mutation stocks, 
translocation lines and wild species. 
The foreseen activities of this study will 
result in the broadening of genetic basis of wheat 
germaplasm and on the long term in creation of 
cultivars with a stabile performance regarding 
agronomic and quality traits, which means that the 
new cultivars have a constant performance 
regardless of any variation in the environmental 
Kosovan conditions. The achievement of this result 
will be verified through research tests for the 
agronomic and technological parameters that will be 
carried out both in the field trials and in the 
laboratory at the Prishtina University, at the Faculty 
of Agriculture in Cluj-Napoca, at the institute of 
Genetic in Sofia and at the BOKU Vienna. From the 
Faculty of Agriculture in Prishtina will be engaged a 
MSc Student Agron Xhemajli. He will work under 
supervising of Ass. Professor Salih Salihu and a part 
of outcomes results will be used for his master 
thesis. Results will be statistically analysed by all 
partners involved in the project and published at any 
international journal. Genotypes with quality equal 
to or better than the means of the check cultivars 
shall be proposed for registration.  
 
6.Conclusions 
 
The main output of the project is building 
up of a wheat breeding program in the nearer future 
in Kosovo and starting the regular cooperation with 
the international breeding organisations. Only 
through cooperation and through exchanging of 
genetic material between distant countries can 
genetic diversity and genetic resources be enlarged, 
through which the plants may survive to the abiotic 
(drought) and biotic (pathogens and pest) stress 
factors. The key point is that a loss of genetic 
diversity may lead to significant risks for food 
supplies. A pathogen that attacks the predominant 
commercial variety of a food crop can inflict 
immense costs on society 
Since, on the one hand, Kosovo has a very 
favourable climate for wheat seed production, and 
on the other hand it has the youngest population in 
the Balkans, it can be expected that these human 
resources can be engaged in the agricultural sector, 
especially in the seed production to meet the 
requirements for seed not only for Kosovo but also 
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for the neighbouring countries. Increasing 
employment opportunities for young people in rural 
areas will contribute to the economic growth and 
rural development, which are the main strategies of 
the EU policies. 
Furthermore, consumers' choices 
increasingly tend to favour healthier food of higher 
nutritional value, produced through more 
environmentally friendly methods. In this direction 
our challenge is to obtain the same genetic gains 
(yield and quality) with the low input-systems (low 
fertilizer) as with high input-system. Finding of 
resistant wheat genotypes against pathogens can 
reduce remarkably the environmental pollution 
through reduction in the use of pesticides.  
All these results will have positive impact 
on the built partnership in this  project,  which  will 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
have contribution in strengthen the cooperation 
between institutions involved in this project and is a 
milestone for sustainable international scientific 
collaboration in the aimed area. 
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